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(54) Electrically conductive non-stick 
coating 

(57) A conductive non-stick electrode, 
for use with a hemostatic tissue cutting 
scalpel or the like, has a first layer of 
conductive material (24) having a tex- 
tured working surface (28) for contact- 
ing tissue, which layer is adherently 
deposited along the cutting edge (20) of 
the scalpel, and a second coating of 
non-stick material (26) which is depo- 
sited thereon at least partially filling the 
textured surface, so that portions of the 
conductive material (24) are exposed 
and the electrode is thereby conductive 
along said working surface (28) but 
non-sticking while in contact with 
tissue. 
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SPECIFICATION 
Non-stick coating 

5 This invention relates to a non-stick coating and specifically to a non-stick conductive coating for use with an 5 
electrosurgical cutting instrument. 

Electrosurgical devices or surgical cutting blades, which are adapted to use radio frequency electrical 
energy in the performance of hemostatic surgery are disclosed in our copending patent application No. 79 
39693 (Publication No. 2037167). Other such hemostatic surgical instruments are available in the prior art, for 
TO example, see U.S.A. Patent No. Re. 29088 for a heated surgical scalpel. There are other variations on the 10 
concept of hemostatic surgery including systems utilizing electric discharge to cut and cauterize, and related 
systems such as shown in U.SA. Patents Nos. 4,161,950; 4,033,351 and 3,913,583. 

While the concept involved in the present invention might be adapted for use in many of the 
aforementioned electrosurgical devices, it is best exemplified for its usefulness in the cutting instruments of 
15 the type disclosed in the aforesaid copending application (hereinafter called a Herczog or RF blade). In a 15 
preferred system, electrical source generated hemostatic and cauterizing currents are carried to separate 
electrodes which are deposited near the edge of the blade. Moisture from incised tissue surfaces completes 
a circuit from one electrode to the other and the high frequency source generated currents pass through the 
tissue, generate heat and cause hemostasis in the vicinity of the electrodes. 
20 In such a system it is possible fo the blade to stick to the tissue in the incision, thereby causing apparent 20 
dullness of the blade. The problem is alleviated when non-stick coatings are used, however, because of the 
nature of non-stick materials, may tend to be fragile and are abraded easily. Thus, non-stick properties tend 
to degrade in normal use, due in part to actual cutting, and partly due to the frequent wiping necessary in 
order to remove surgical debris adhered to the blade. When sticking is severe, the blade is unfit for further 
25 use and must be discarded. Further, when using the concept of the aforesaid copending application, the 25 
non-conductive nature of most non-stick films tends to interfere with the conductivity of the electrodes. 

There are a number of prior patents disclosing non-stick coatings. These patents mainly relate to the use of 
fluorocarbon polymers on razor blades for increasing their lubricity and enhancing the comfort of such 
shaving instruments while in use. Such arrangements are described in U.S.A. Patents Nos. 4,012,551 and 
30 3,754,329. There are also electrosurgical instruments having non-stick coatings, but none approach or 30 
contemplate the problems unique to RF blades. 

Organic fluorocarbon materials such as those sold by E.I. DuPont de Neumoirs under the registered 
trademark TEFLON may be used in conventional instruments. However, since such materials are 
non-conducting it is difficult to achieve the conductivity required for RF applications. If the electrodes are 
35 insulated, they become ineffective for the purpose of hemostatic surgery in accordance with the concept of 35 
the aforesaid copending application. 

According to the present invention there is provided an electrically conductive non-stick coating for at least 
one working surface of an electrically operated tool, wherein adherently interconnected masses of 
conductive and non-stick materials are adherently deposited on a substrate, at least a portion of the 
40 conductive material being exposed for conduction, and a portion of the non-stick material being exposed at 40 
locations interspersed between the conductive portions of the conductive material. 

In a preferred embodiment an electrically conductive non-stick coating for use in an electrosurgical cutting 
instrument is provided for carrying electrical sources generated hemostatic and cauterizing current to a 
portion of the instrument in contact with tissue. The electrically conductive non-stick coating comprises at 
45 least two coatings with a first coating of electrically conductive material adherently deposited on the 45 
instrument per se and having surface roughnes and/or interstices forming an exposed textured surface, and 
a second coating of a non-stick material adherently deposited over the first coating, so that the textured 
surface of said first coating is at least partially impregnated therewith. The second coating while still moist is 
partially removed to expose high profile points of the conductive textured surface. The remaining lower 
5b profile portions of the first coating adherently retain the non-stick material therein. The first and second 50 
coatings form a composite non-stick conductive coating with areas of exposed non-stick material and 
exposed conductive material. The non-stick areas render the cutting instrument resistant to sticking, and the 
* exposed conductive high profile points enable the coating to conduct through its exposed portion. 
In the accompanying drawings: 
55 Figure 1 is a schematic view of the Herczog blade referred to above. 55 
Figure 2 is a side section of the conductive non-stick coating of the present invention; 
Figure 3 is a scanning electron micrograph of the conductive electrode material deposited on a substrate 
illustrating surface texture; and 
Figure 4 is a scanning electron micrograph of a composite non-stick conductive coating of the present 
60 invention wherein the conductive material depicted in Figure 3 is treated with a fluorocarbon material filling 60 
the interstices thereof. 

Figure 1 is a schematic illustration of the Herczog arrangement wherein a blade 10, preferably of glass or 
glass-ceramic material and having a cutting edge portion 1 1 is used to make an incision 13 in tissue 1 4. 
Conductive electrodes 15 are deposited on opposite sides of the cutting edge 1 1 and are separated by an 
65 insulated space 16. Electrical connections 17 provide a means for impressing therein an alternating current 65 
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electrical input voltage V from a source not shown. The interfaces 18 between the surface of each electrode 
15 and the incision 13 are moist by virtue of the presence of physiological fluid (not illustrated). A circuit 
across electrodes 15 is completed via one or more paths 19 for current flow through the tissue 14. This 
described arrangement is discussed in greater detail in the aforesaid copending application. For purposes of 
5 explanation of the present invention, however, the description herein is sufficient. 5 
Electrodes 15 may be deposited on the blade 10 by various means, but essential to Herczog principle of 
operation is that they must be in electrical contact with a bridging medium (.e.g moist tissue and/or 
physiological fluid) in order to complete the circuit. If a non-stick coating is applied over the electrodes 15, 
the material must not insulate or short out the electrodes, but rather allow the circuit to be completed. 

10 In Figure 2 one such possible arrangement for accomplishing this end is illustrated. A substrate 20, such as 10 
blade 10, supports a composite coating 22 which is comprised of conductive material 24 in an interconnected 
sintered textured mass, and non-stick material 26 at least partially filling rough spots or interstices in the 
conductive material 24. Although the conductive material is continuous, open spaces 27 represent possible 
voids in the coating 22. An upper surface 28 of the coating 22 has exposed areas of conductive material 24 at 

15 conductive high profile points or areas 24'. Likewise portions of the non-stick material 26 lie near the upper 15 
surface 28 at non-stick profile points 26'. 

An electrical connection (not shown) may be made with the conductive material 24. High profile points 24' 
would be in circuit therewith by the nature of the interconnected mass of the conductive material 24. Thus, 
the exposed high profile points 24' form interconnected conductive zones or islands (see Figures 3 and 4 and 

20 discussion hereinafter for details). A conductive material such as tissue coming in contact with the profile 20 
points 24' will form part of the electrical circuit The surface 28 of the coating 22 exhibits non-stick 
characteristics as well, due to the presence of non-stick material 26 dispersed throughout the coating. (See 
Rgure 4 and discussion herein after for details). 
Before referring to the scanning electron micrographs of Figures 3 and 4, an embodiment of the present 

25 invention will be detailed by use of the following general example which is further detailed in Example 4 25 
below. 

EXAMPLE 1 

A precious metal paste, such as Englehart A 3392 Ag is applied to a glass substrate to form electrodes 
30 which are then fired to 550°C for ten minutes. This provides a relatively rough porous surface. (See Rgure 3). 30 

A TEFLON primer, such as DuPont 850-300 mixed in the proper proportions with DuPont VM 7799 is then 
applied thereto. While still wet, the coated area is wiped with a Kimwipe. This serves to remove the 
insulating TEFLON from the high profile points 24' while leaving it adhered in the interstices forming profile 
points 26'. In this manner, a TEFLON primer coating may be applied to most of the surface area 28, but 
35 conductance is still maintained. The primer coating is then baked for 5 minutes at 270°C. 35 

A TEFLON overcoat, such as DuPont 852-201 is applied and, while wet, wiped as above. 

The overcoat is baked for 10 minutes at 400°C. In this manner a non-stick, conductive electrode is obtained. 
The significance of this example is as follows. 

(1) A well adhered non-stick coating is obtained everywhere but on the high profile points 24' of the 

40 surface 28 (see Figure 4). 40 

(2) The high profile points 24' on the electrode coating 22 allow the electrode to maintain its conductance. 

(3) The major part of the electrode surface area is coated with a non-stick TEFLON created by profile points 
26'. Moreover, other portions of the cutting instrument not shown may receive some non-stick coating. 

Referring to Rgure 3, it can be seen that a paste of the type utilized in Example 1 above may be deposited 

45 on a glass or glass-ceramic or other substrate as desired. When the paste is fired to a moderately high 45 
temperature such as 550°C for the period indicated, it sinters and forms the interconnected mass of material. 
The light grey areas represent the sintered mass and the darker areas represent openings or interstices 
therebetween which are tunnel-like formations (nooks, crannies, etc.) from one light area to another. The 
sintered mass in the micrograph has a relatively rough surface so that certain portions thereof are at higher 

50 microelevations than others. After the TEFLON material deposited on the sintered mass of Fig ure 3 is wiped 5b 
and fired, a composite coating results as illustrated in Figure 4. Certain portions of the sintered mass (i.e. 
lightest areas) remain elevated above other portions of the mass. The textured somewhat darker areas in 
Rgure 4 show the location of the non-stick material which has now filled the interstices in the sintered mass, 
so that, the non-stick material has a strong foothold in the textured surface of the conductive material. By 

55 wiping the surface of the sintered mass after applying the non-stick material, the high profile points 24' 55 
(lightest area) are exposed, yet most of the surface of the sintered mass is covered with a non-stick material. 
Thus the surface is both conducting through the high profile points 24' and non-sticking over the remaining 
areas 26' filled with the non-stick material. 
The surface texture of the materials illustrated in Figures 3 and 4 may be estimated from the scales shown 

60 at the side of Rgures 3 and 4 both of which represent a distance of five microns. Thus the particle sizes of the 60 
sintered silver may be estimated at about 1-5 microns. The spaces or interstices appear to be about the same 
size and relatively evenly dispersed throughout the sintered mass. In Figure 4 the TEFLON appears to be a 
sintered mass interspersed within the interstices of the conductive coating. It appears that about half of the 
high profile points 24' remain exposed after processing. The non-stick characteristics of the coating may 

65 result from the lack of large surfaces to which work material (e.g. tissue) can stick. That is, the TEFLON and 65 
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conductive materials are broken up on the surface 28 of the coating 22 into islands of respective non-stick 
and conductive zones. 

Example 1 above sets forth a procedure for making a composite conductive non-stick coating using a 
conductive silver paste and a TEFLON overcoat including a primer coat. The examples below set forth other 
5 conductive non-stick coatings with comments on observed results. In some of the following examples 5 
reference will be directed to Figure 1 for blade component terms. 



25 



30 



EXAMPLE 2 

Non-Stick Conductive Coatings Applied Over Sputtered Platinum Electrodes 
*I0 Electrodes similarto 15 in Figure 1, were applied by a photo-resist and sputtering process. They extended 10 
to within 0.13mm to 0.25mm of the cutting edge 11. 
All work in this section was done with TEFLON primer only. TEFLON primer enhances non-stick and 
. adherence of the TEFLON overcoat. The latter composition is optimized for its non-stick properties. 

The DuPont TEFLON materials used throughout the following examples were: 
! 5 Primer, 850-300 and VM7799 mixed 100:36 respectively by weight. This primer was then diluted with 15 
distilled H 2 0 50:50 by weight. 
Overcoat 252-201 

(a) Primer and Ag Powder Mixes 
20 TEFLON primer and Ag powder were mixed in such a ratio that the mix was conducting. 20 

Materials 

DuPont TEFLON primer noted above. 
Acheson Colloids Co. - silver pigment RW21790 (a powder) 
Engelhard Industries - silver powder A-2206. 

Method 25 
The primer and Ag powders, each in turn, were well mixed on 75 x 50 mm microslides, using a spatula. 
Proportions were narrowly varied about the ratio where the mixtures became conductive. The mixtures were 
brushed out into thin uniform coatings, using a camel's hair brush, and; after a 10 minute drying bake at 90°C 
were fired at the recommended temperature of 400°C for 1 0 minutes. 
Results 30 
The non-conductive coatings brushed easily into good-looking thin films. The conductive mixes, however, 
coagulated on mixing and were not brushable. Furthermore, as the amount of Ag powder was increased, the 
adherence of the coatings decreased and failed to pass a thumbnail scrape test. 

35 (b) Primer -Ag Paste Mix 35 
TEFLON primer, which is an aqueous suspension, was mixed with a compatible aqueous suspension of Ag 

paste. Such an Ag paste contains water based binders for improved adherence, and wetting agents for 

improved miscibility. 
Materials 

40 DuPont TEFLON primer, noted above. 40 
DuPont No. 4535 Ag paste. 
Method 

These two materials were thoroughly mixed 50:50 by volume on a 75 x 50 mm microslide, using a spatula. 
The mixture was then brushed out on a microslide and on the edge of a scalpel, covering the entire Pt 
45 electrode area previously formed thereon, including the edge. The cutting edge 1 1 was then doctored with a 45 
piece of moistened blotting paper. In essence, this amounts to drawing the blade cutting edge 1 1 lightly 
across the edge of the blotter in the cutting mode. In this case, the uniformity of coating removal from the 
cutting edge was barely acceptable for coating evaluation. After drying at 90°C for 5 minutes, these coatings 
were baked-on at 400°C for 10 minutes. 
50 Results 50 
The coating was conductive. 

The coating did not quite resist removal by the thumbnail scrape test. 

In a moderate amount of rabbit surgery, this coating exhibited excellent non-stick properties. However, 
later microscopic inspection revealed that the coating had flaked-off and worn-off about 0.38 mm to 0.5 mm 
55 back from the cutting edge. 55 

(c) Kim-wiped Primer on Acheson 504SS 

The concept here was to impregnate the surface of 504SS with primer. The former is fairly rough 
compared to sputtered Pt. 

60 Materials 60 
DuPont primer as noted above. 

Acheson Colloids Co. - Electrodag 504SS. This is an Ag powder in an organic vehicle containing an organic 
binder. 
Method 

65 The 504SS was brushed onto 75 x 50 mm microslides and baked for ?0 minutes at 1 50°C. Primer was then 65 
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brushed onto half of the coating, and immediately, while still wet, wiped off with a Kim-wipe. The microslide 
was then baked at 400°C for 1 0 minutes. 

Results 

5 The area with Kim-wiped primer was a light straw colour, indicating that some primer had impregnated 5 
the surface of the 504SS. 
The coated-wiper area was conductive. 

The primed 504SS could not be removed with SCOTCH (Registered Trade Mark) brand tape; the unprimed 
504SS was easily removed. Thus, it appeared that the primed 504SS had much improved non-stick 
10 properties. 10 
The 400°C firing, necessary for sintering the primer, degraded the 504SS adherence. 

(d) Kim-wiped Primer on Pt Electrodes 

The concept here was to impregnate sputtered Pt electrodes with primer. 
15 Materials 15 
DuPont TEFLON primer as noted above. 
Method 

Primer was brushed onto the electrode and an adjoining bare glass area, including the uncoated strip next 
to the cutting edge, and immediately, while still wet, wiped off with a Kim-wipe. The coating was then baked 
20 at 400°Cfor 10 minutes. 20 
Results 

The coated-wiped electrode was conductive. 

The coated-wiped area, especially the electrode area, appeared to have a very thin coating, it visually 
appeared as if oil had been applied and then wiped off. 
26 With SCOTCH brand tape, the coated areas had much better non-stick properties than the uncoated areas. 25 

It appeared that wiping-off the primer from the electrodes white wet removed it from the high profile 
points, thus allowing the electrode to be conducting, whereas the primer remained on the rest of the 
electrode surface; thus allowing it to be non-stick. 

General Observations 

30 During the work described above, the following observations were also made about the nature of TEFLON 30 
primer and the substrates to which it was applied: 
The film can be scraped-off a microslide with a razor, but it leaves behind a non-stick "memory" in the 
scraped-off area, as qualitatively determined by scraping the razor over the scraped-off area and a "virgin" 
area of glass. The film can be partially scraped-off the high profile points only. The checks, valleys, 

35 crevices, depressions, etc. in the surface appear to be permeated. The scraped-off areas are much more 35 
non-stick than "virgin" areas when tested with SCOTCH brand tape. 



EXAMPLE 3 

TheAg Paste Electrode 

40 The purpose here was to utilize what has been learned in Example 2 above. It was desired to develop 40 
electrodes with a rougher surface finish than the sputtered Pt in order to increase the amount of retained 
TEFLON primer after the Kim-wiping operation. It was thought that fritted precious metal pastes, which are 
porous, would allow the TEFLON to permeate and "lock into" their porous structure, thus promoting good 
TEFLON adherence. It was thought that the chief problem here would be in obtaining the necessary 

45 uniformity of the non-metallized strip, extending from 0.13mm to 0.25 mm near the cutting edge. 45 
Material 

Engelhard Industries Backlite Silver Paste A-3392. 

Drakenfield 324 Oil of Turpentine. 

Method 

50 The Ag paste was diluted with the 324 oil in proportions of 5: 1 , respectively. The electrode area was coated 50 5 
with this paste, including the edge, with a camel's hair brush. 

Immediately, while the paste was still viscous, the blade cutting edge 1 1 was drawn lightly across the edge 
of a piece of dry blotting paper with the blade in the cutting mode as per Example 2 above. 
This was followed by a dry bake at 150°C for 10 minutes. Four such coated scalpels were fired at 500°C, 
55 550°C,600°C and 650°C, respectively. 55 
Results 

Uniformity of the wiped-off or uncoated strip 16 next to the cutting edge 1 1 was much better than that 
obtained before in Example 2, possibly due to the oil vehicle used in the Ag paste. On these four blades 
uniformity of the coating near the cutting edge 1 1 varied by about 0.1 3 mm, ranging on one blade from about 
60 0.08 mm to 0.2 mm from the cutting edge 1 1 and on another from about 0.13 mm to 0.25 mm. 60 
On a razor blade scrape test for adherence, the 500°C fired scalpel, on which the AG paste was only 
partially sintered, still had better adherence than the Acheson 504SS (Example 2c above). Ag paste 
adherence on the 500°C, 600°C, and 650°C blades improved with firing temperature. All of the latter three 
were excellent 

55 The 650°C blade above was tested for electrode erosion by immersion in a 0.85% by weight naCI solution. 65 
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With the blade partially immersed, a 50V R.F. continuous square wave was applied. This produced vigorous 
boiling, but no visible electrode disintegration. Subsequent microscopic Inspection revealed that this very 
harsh treatment had indeed eroded the electrodes by about 0.05 mm. 

5 EXAMPLE 4 _ „ Jm 5 

The purpose here was to utilize what had been learned about TEFLON and silver paste in Examples 2 and 3 

above. 

(a) Kim-wiped Primer and Overcoat 
Materials 

10 DuPont TEFLON primer and overcoat noted in Example 1. 10 
Engelhard Ag paste A-3392. 
Method 

Ag paste electrodes were applied to twelve Corning Code 99VMT scalpels by the procedure described in 
Examples 2b and 3 above. 

15 TEFLON primer was applied, wiped while wet and baked 5 minutes at 275°C. 15 
TEFLON overcoat was then applied over the primer in the same manner and baked 10 minutes at 400°C. 
Results 



20 Ag Firing 20 

Scalpel No. Temp. (10 Min.) Use 

1 650°C Heavy: At least 34 100 mm 

incisions (rabbit surgery) 

25 plus follow-up testing 25 

(unquantified). 

2 650°C Heavy: At least 16 100 mm 

incisions (rabbit surgery) 

3Q plus follow-up testing 30 

(unquantified). 



3 550°C Moderate: All of these 

4 550°C scalpels (3-1 2) were 

35 5 550°C evaluated using both rab- 35 

6 550°C bit and dog surgery. None 

7 550°C had as harsh usage as 

8 550°C scalpels 1 and 2 above. 

9 550°C 

40 10 550°C 40 

11 550°C 

12 550°C 



All the scalpels gave essentially the same qualitative results. They could be cleaned of most tissue debris 
45 with a dry piece of surgical gauze immediately after making a hemostatic cut. The scalpels did not stick to 45 
tissue or "drag" during the actual cutting operation. Some good hemostasis was observed even when a 
considerable amount of tissue debris was allowed to build up on the electrodes. Post-surgery microscopic 
inspection revealed some tissue adherence on a 13 mm long section of the bare glass 0.13 mm wide strip (16 
in Figure 1 ) next to the cutting edge 1 1 on scalpel No. 1 only. This particular scalpel was given a great deal of 
SO use, possible much more than one would expect in actual service. 50 
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(b) Kim-wiped Primer Only 

Apply Ag paste as in Example 4a and primer only. Kim-wipe as above. Materials and method were the 
same as in Example 4a above exceptthat the primer was baked for 10 minutes at 400°C. 

5 Scalpel No. Ag Firing Temp. (10 Miri.) Use 5 

13 550°C Moderate: Similar to 

Nos. 3-12 in Example 
4a. 

10 10' 

14 600°C Moderate. Similar to 

Nos. 3-12 in Example 
4a. 

15 No. 13 performed substantially identically to the scalpels discussed in Example 4a, which had both primer 15 
and overcoat 

No. 14 initially showed somewhat poorer non-stick properties, but then performed the same as No. 13. 

(c) Diiuted Primer 

20 Apply Ag paste as in 4a, thereafter apply TEFLON overcoat diluted with four parts distilled water to one 20 
part overcoat Kim wipe, air dry and fire ten minutes at 400°C. 

The blade hemostasis performed was well as an uncoated device and exhibited good non-stick 
characteristics. The dilution of the TEFLON overcoat appears to qualitatively increase the hemostatic 
conductivity of the electrodes but resulting changes in physical characteristics of the blade could not be 

25 measured quantitatively. The hemostasis improved and the non-stick remained excellent 25 

CONCLUSIONS FROM EXAMPLES 1-4 

(a) Adherent mixtures of TEFLON primer and Ag powder were not satisfactory. Adding enough Ag powder 
to the primer to make it conductive caused coagulation and loss of adherence. However, non-abrasive use of 

30 the coating might be practical. 30 

(b) TEFLON primer and a commercial water based Ag paste mix showed some promise when applied over 
the sputtered Pt electrodes. Although workable its durability was not quite satisfactory for prolonged cutting. 
Because of this, the complexity of the overall sputtering process, and later more promising developments In 
the Ag paste systems of Example 4, this approach although workable was considered unattractive. 

35 <c) It was found possible to impregnate the surface of Acheson 504SS Ag conducting paste with TEFLON 35 
primer without losing conductance. Unfortunately, the subsequent 400°C bake, necessary for fusing the 
primer, degraded the 504SS adherence, which was initially borderline. 

(d) By Kim-wiping while the primer coating was still wet, it was found possible to apply a very thin 
non-stick coating to the sputtered pt electrode without loss of conductance. This approach is marginally 

40 preferred but the results of Example 4 are thought to be more promising and thus preferred. 40 

(e) It was observed that only a very thin film of TEFLON primer is necessary to impart non-stick properties. 
Further the primer cannot be entirely scraped from a rough surface because once applied, it tenaciously 
adheres to the nooks, crannies, valleys, depressions and so forth. 

(f) The Ag paste electrode, which may be brush or screen printed, presents a rougher surface and a porous 

45 body for subsequent TEFLON primer impregnation. The electrode is simple to apply by this method and 45 
eliminates complex photo-resist and sputtering operations. 

(g) By Kim-wiping while the primer and/or overcoat is still wet, it is found possible to impregnate the Ag 
paste electrode without loss of conductance. 

(h) Diluted TEFLON applied as an overcoat appears to be a preferred embodiment since hemostatsis is 

50 least affected by the non-stick coating. 50 
Other materials may be useful in the preparation of conductive non-stick coatings such as f luorosilicates, 
and silicones. 

Examples of materials useful for the condutive coating include the materials mentioned above as well as 
gold, rhodium palladium and other noble or semi-noble metals. Still other oxidizable materials such as 
55 molybdenum could be useful if fired in an inert atmosphere. 55 
The ratio of exposed conductive areas 24' to non-conductive areas 26' may range respectively from about 
20:80 to about 80:20 though the preferred range is about 40:60 to about 60:40. The optimum for a Herczog 
blade may be closer to 40:60, so that conductivity of a composite coating 22, such as in Figure 4, is about 
90% that of the uncoated surface of Figure 3. 
60 While not completely understood, it appears that the non-stick mechanism is that the TEFLON blocks the 60 
adhesion of the tissue to the crevices in the conductive electrodes. With interstices filled, tissue has little or 
no surface area to adhere to. 

In order to provide a cutting edge similar to that of the Herczog blade the methods described in Examples 
2o, 3 and 4 above are preferred. The specific formulation of Example 4c appears to exhibit the best results to 
65 date. 65 
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CLAIMS 

1 . An electrically conductive non-stick coating for at least one working surface of an electrically operated 
tool, wherein adherently interconnected masses of conductive and non-stick materials are adherently 

5 deposited on a substrate, at least a portion of the conductive material being exposed for conduction, and a 5 
portion of the non-stick material being exposed at locations interspersed between the conductive portions of 
the conductive material. 

2. A coating according to claim 1, wherein the conductive material is adhered to the substrate as a first 
coating forming a textured mass having a selected degree of surface roughness over its exposed surface, 

• 10 and the non-stick material forms a second layer adhering on the first layer at least partially filling the surface 10 
roughness of the first layer but leaving portions thereof exposed, and wherein the first and second layers 
form interconnected islands of non-stick and conductive materials along the working surface. 

3. A coating according to claim 2, wherein the first, conductive layer has interstices forming locations for 
the adhesion of the non-stick material therein. 

15 4. A coating according to claim 3, wherein the surface texture of the first coating is 1 to 5 microns. 15 
5. A coating according to any one of claims 2 to 4, wherein the first, conductive layer consists of a 
corrosive-resistant metal, wholly or at least partly of silver, platinum, rhodium, palladium, gold, or 
molybdenum, and the second, non-stick layer consists wholly or partly of a fluorocarbon, silicone, or 
fluorosilicate. 

20 6. A coating according to any one of claims 2 to 5, wherein the first conductive layer and the second, 20 
non-stick layer are exposed in approximate ratios in the range from 20:80 to 80:20. 

7. A coating according to claim 6, wherein the ratio ranges from 40:60 to 60:40. 

8. A coating according to any preceding claim, which is applied near the cutting edge of an 
electro-surgical cutting instrument or scalpel having a hemostatic and cauterizing function. 

25 9. An electrically conductive non-stick coating substantially as herein described with reference to any 25 
one of the Examples. 

10. A method of making the coating according to any one of claims 1 to 8, wherein the conductive 
material is sintered at an elevated temperature to form a textured surface. 

11. A method of making the coating according to any one of claims 2 to 7, wherein the conductive 

30 material is applied to the substrate to form the first layer, the non-stick material is applied over the first layer 30 
to form a second layer and the non stick materia! is partially removed by wiping so as to expose portions of 
the first layer. 

12. A method according to claim 1 1, wherein the conductive material is applied as a colloidal suspension 
and is fired at a temperature from 500 to 600°C. 

35 13. A method according to claim 12,whereintheconductivematerialisfiredat550°Cfor10minutes. 35 

14. A method according to claim 1 1, wherein the non-stick material is applied in liquid form, is partially 
removed by wiping, and then is fired to an adherence temperature. 

1 5. A method according to claim 14, wherein the non-stick material is fired at 400°C for 5-1 0 minutes. 

16. A method according to any one of claims 11 to 15, wherein the electrically conductive material is 

40 applied to the substrate by screen printing. 40 

17. A method according to any one of claims 1 1 to 15, wherein the non-stick material is applied as a 
highly dilute, aqueous fluorocarbon solution. 

18. A method according to claim 17, wherein the fluorocarbon solution is applied in a ratio of 1 :4. 

19. A method according to any one of claims 11 to 18, wherein the second, non-stick coating is applied by 

45 first depositing a primer coating, upon which is applied the main non-stick coating. 45 

20. A method according to any one of claims 1 1 to 19, wherein the non-stick material is applied to the 
substrate or along the cutting edge of the blade of a surgical cutting instrument or scalpel, to form the first 
layer, the first layer is fired, then the non stick material is applied over the conductive material, portions of 
the non-stick material are removed to expose portions of the conductive material, and the non stick material 

50 is fired to fix the same on the first, conductive layer. 50 

21 . A method according to claim 20, wherein portions of the second, non-stick layer are removed by a 
doctor blade. 

22. A method of making an electrically conductive non-stick coating, substantially as herein described 
with reference tc any one of the Examples. 
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